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(54) HEAT SINK, AND SEMICONDUCTOR LASER DEVICE AND SEMICONDUCTOR LASER STACK DEVICE 
USING IT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a heat sink of long life that 
stably cools a heating element to be cooled even after used over a long 
period, and a semiconductor laser device and a semiconductor laser 
stack device using it. 

SOLUTION: A heat sink 10a is constituted of a first flat-plate-like 
member 12 having a groove on the top surface thereof, a second flat- 
plate-like member 16 having a groove on the bottom surface thereof, 
and a partition plate 14 placed between the top surface of the member 
12 and the bottom surface of the member 16. In the sink 10a, a cooling 
channel comprising an inflow channel 40 through which cooling water for 
cooling the heating element placed in the specified region of the outer 
wall surface of the member 12 is supplied, and an outflow channel 42 
through which the cooling water is made to flow out is formed. On the 
inner wall surface of the cooling channel, a contact preventing layer 300 
that prevents the surface from getting contact with a fluid is formed. 
The preventing layer 300 comprises a first layer 100 that gets contact 
with the fluid and a second layer 200 placed between the layer 100 and 
the inner wall surface. The layer 100 is composed of Au, an Au alloy, Ag 
or an Ag alloy as a main component, and the layer 200 is composed of 
Ni, Mo, W or Ti as a main component. 
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*txi. mi <r>m i o o^gt^E-r^^STc^cD^cD^ 

[0 0 4 3] 09itl£. S20I200$N i 
£ Lfci§^ mm«ta*tt«6. 9 x 1 0-8 Q • m. S 40 
fc^te&S 8W/m-Ki*y, ft##3imte<b8&£ 

am^^<t^^o ns£i. o-7. oii 

7. 0//m^^t, fflli<D^g]7K»OWM!53£l^iII 
$1011 OO0£/£#<t£:&:fcg0II^-0 

[0044] m7L\£. $20/12 00£Mo^/E>£&Jl 50 
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f&mmmitto i 4 2 w/m • k t # y v ft#&gstt <t 

iaeSS#^Ci:A^r*^^o J!S£0. 5-2. 

#2. 0//m$I^5i:, ffiS0ft9)*K0iftfia*t& 

[0045] 09x1*. S2012 0 0&VJfrt>te&mt 

Ltzm&. 5. 4xio-8Q-m, m& 

mm*$n 6 7w/m-K^y, ft#fcsmtt£i&e 

i^zir^r^^o J?<*£o. 5-2. o// 

2. 0/im$ix.^i, fflg0tf*S]7KS§0flM@^S>ia 

ttz&t* $1011 oooi^t*^!^© 

[0 0 4 6] mX\i, $2(D1200$T ifrk&^Jf 
i L*=i§£. mtigia3M*»5 4 x 1 0 -8 Q • m. 
S^ttft 1 6W/m-K<t3&y. ±tB0N i . Mo. W 

t&m.?z>t&m&x-%z : ho>om2a)m2 o otit 

3o ®**0. 3-1. 5//mi:Lfc^lCffla 

*#<fcy. H*A<0. 3 jum*5Hi?S€>i:. $1 01 

i ooo^^i^^^m^llTO^S^^TK^rt 

[0 O 4 7] 037LI^ $1 OH OOJA ufr£#£Jf 
<b Ltc^. mm«ta¥li^2. 3 x 1 O -8 Q • m, S 

&mmi*iti2 9 3w/ m -Ktsy, 3t»*#atei^ 

e^£l§&::£:*<T*££o ^tr. C0S^0Jl*ttS0 
[O O 4 8] ^]^_(^ $1 (DH OOSAu^Get(D 

^b$^Ii:Lfc«^ m^«Si^tt»2. 3xi 

0-8Q -m. »fii$ttft29 3W/m-Kt*y, ft 

[0 0 4 9] ^xl^. mi 011 OOSAuiZni:© 
^^^^^^i Ltciii^. m^Sta^tt»2. 3x1 
0-8Q-rru &temm\*tb2 93W/m-Kt§y, ft 
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ttmm&tg&mimz^ttfx-zzo cos 

[0 0 5 0] Mz-l£. SMOJIi oo?Ag^b4§i 

t Ltzm^. m%t&tKm\z& i . 6xio-8Q- m , 
et$iift4i 9w/m-K£&y. 

e^S#€>C<t^T*^i)p COS^OJlSiffiO 
[005 1] 0Hxl£. ^ 1 O^ 1 OO&AgtGe tO) 

ttfrtttzmt Ltcii^. magtrL^ttsi. exi 

0-8 Q • m. g&£^l*&4 1 9W/m-K(t^y, 
^^rSmti^l&^^^^^-^^T^^o COS 

[oos 2] si on oosAg^N i <to 

-£>&frt>l3:Z>®t L mSSfit^lifi 1 . 6xi 

O" 8 Q -itu f&&94M±&J4 1 9W/m-K££:y. 5fc 20 

•& o m £ * m o js& s teit -e* « ff $ -e &*t 

I*. ^l3ffiS*^r. j£KO§gtet#JgLTjS:tlS:5£ 

[0 0 5 3] Wz.lt. 110)11 OO$AgtMnt0 

-s&frz&zmt Lf=a$ v aftttfit*i*«i . exi 

0-8 Q ■ m. BfiW*l±1S4 1 9W/m-Ktft«, & 

#fc»mtt£»£»£#£C #£o con 

is. wie«e*:M\ «no>Mttti«jtLrass£ 30 

[0 0 5 4] GLtMILfcan OHl OOi:S2(Di2 

*Btfl)*nt. Atf. Ma)§g$a)a^b. mi 

OJfl O O^A uXliA u^SiS^t LTMJ tl 
Tfcy. S2012 0 0#N i LTHMfc*;*! 

u AutGe^^l XI*. AuiZnt0 

Ll\> 40 

[o o 5 5] mi oji 1 o oa^20i2oo$^ai 

>?*s»o> ?*a*>. x/w$a. mmm castin 
bsl e— as) «a>.^fl<D«Kaufttt«(3 * y * 

flEr^wtj&tt?**. ±«HMK»»1 6 0T® 

(♦HWttttWl 4<D±®i:^[pjr^®) . *B?fi8 
»1 4 0^1® (Jt«¥tt»*t1 6 0)TSatfTOTfi» 
#1 2(D±BJ3-t*t-f*u»fiir*H) . SIX. T®¥« 

2 ootMu #^-esi on oo^Mir 50 



T«¥ttSMf 1 2 <D±H 1 4 0T 

B« 1 4 0±H£±tt¥tt»#i 6£DTI 

fc * «**-&TSMt««r « ctc^y sjgr « c * a< 

[0 0 5 6] W*l/-1f«*^8i1lt, Tffiffffi 

8»12, *ra*Ptt»*ti 4»tfJ:«¥tttttti 6fcl* 

5 SOO^FfiSWlCcfc^T t— h->><7 1 0 a~1 0 c 
ZmtiL LXl*&. ttot, t— h->>£l Oa-1 Oc 

*a*r»<«*r*cA:^-e* % fogs, 3^{*u 

So 

[0 0 5 7] *fc % t— hv>^ 10a-10cli s S 

g^r-fc^o toes, ifx^t/^sa 

[0 0 5 8] ^SS^ffiicA^^^ftu— +fx 

$^/^gHft fc— hi/>£ 1 O a~1 0 cU:33l/> 
T. »*7L3 8 0^«ttil*#3HtU— 9 s »«a«R2 

a i=»Rir 1 4<Dttjii::»ii-ci**zfc 

[0059] &tz. *mMBmizfrfr&*m#i'--*fx 

t-hv>^1 0a-1 O clzftl^ 
T. S&OS7K7L3 S^LTl^o fOlSS. 

tf 2 a -2 c ^^)-*>Oj£eafC)frar^Ci:A<t? 

^i> 0 foes. ^wi^^-^u-if^^aj^'r'Sc 

[0060] $t>^. *siK»ttrz^«¥«l*u— 

X^v^^SlI*. k-hi/>^1 Oa-1 OcOS* 
8 SSA7k»4 0(ztte**Lfc^a**3Stli7K^ 
4 2lri»HlS#4fc«>fz+#/h*t\»rffi»**Lrt> 
i>o tt-p-C. 3KU7KK4 2 0ASl^(t«tt*JI£tt« 

C.t^T^. ^S{*U~1f 2 a - 2 c 0*iP*fc*ft<J| 
r. fOeS. ¥B# U— tP 2 a ~ 2 c f tlf t» * 

t, ics^ l u— tf at * a -h r ^ c rt t * * e 

[006 1] JbC *S»^I8(C*^^*3}«:U— If 
X*^gg1l*. t— hv>^ 1 O a~1 0 cf ttf 

4xOSSAP4 4lc}$S*^tc-oo«e§5. t 
— h 1 0a~1 0 c f *Lf^OSSttiP4 6|cSg| 
**ifc-O0»£li^6i:*«lx^C<!:T?. «e®5i:3£ 

An4 4«h£&jrr steo&fii^. *-«lm4. s^ajge 
^ y-jf o/hiHba<s*tSo 

[0 0 6 2] KlJi, *«wo»ias:||!t»J8lcot\rB 

o-ett^i^ 
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[0 0 6 3] -t«¥«»#1 + 

#1 4(DSI®, TflSFSfflttM 2 0±@O^ix^ 

tt«§s&#ogn on ooM$2(Di2oo$RiL 

£ LT-tfc^ffiSWl 6. ^PaWfiSWl 4. Jfctf % T 

t— h->>^7 1 OA^Ltt«k^o 
[O O 6 4] 

[0065] (glffifln ) 02-0 6 IZ^Lfcfc-- hv> 

1 O a t ^(DaSStt -5 t- h L 
fc. fflgO±<B¥«SW (1 2mmx 2 Omm. Jp£ : 
5 0 0//m) OT®. aaO^WWSSMt (1 2mmx 
2 Omm. J¥£ : 2 O O // m) Oil, Atf. SSOT 
flVStttt (1 2 mm x 2 'O mm* Jl£ : 5 0 0.//m) 

<D±m<D**i : €ti\zMaLi,tz&Mm±m<»mi omit a 

u*&ft*« (J5£ : 2/fm) £ U l20)IliN i S 
(»S :3/im) t Ltzo 

[0066] eras* mi oe;&t;m2a>jf i*£*>icfflfi? 

[006 7] COt— hi/>^7±t3^#U— ifTU-f 

a*i*6A<b s o o o!iraft»s^fca, t-hv^ 

I*. IfiOtel:, x*;u*— 5Mfcfflx«»««S« (ED 

X) (f : EMAX ENERGY EX-200. HOR I BAtt 

s) »«ftt«a>a«»«rtsEMasjit«K-r 
a-anaaaBftiiBto&Jt?'* skdioa 

ulSTO^SlTK^OrtM® (fi0)'<JU9aa) A^t>rtSP 
[0068] (HffiW 2 ) ±i¥fiMOT®, + 

fi«tta>BfflatfT«vfi»B(D±ia)**if*iii»« 

[006 9] fit, ££S6«1 &H«!Z % C0t-hv 



^a7k»i=-f *>*a**5ia*-&tt3ei<& 5 o oorh 
Hnt*-f*>*aE»rcB*Lfc. sat?* 

fc. 

[0 0 7 0] Ubttfl 1 ) gM&itJf £ LT. A 

ufco fit, xaai^navc. cot-h^± 

Ki::*:*>£&*£Mm£i*£#*> 500 OWHIfMIS 

i±fca. t-h*»^*Biy^LT#»u >&ai7KKo 
20 p^m® (fflo/^u^a®) o*ssagit:o ear-* 

[o o 7 1 ] 

i*£S£Wi3>fra-r-&c fir, cos* 

$Ot-h £«95Lfc¥SM* !f 3*«azPHK» 
U— tfx* ?*a«l*. IfTU^OJfrSlSW 

30 a>*»*+#i=i»jh.-e#40'e. fi»iizt>fcySfSLt= 

[01] **ko#»<*u— if;i9?9sa<D&att- 
[02] ai *f**v9&mzt&m* 

^t-hy>{7 o^*8t j£ * -r #<B&a0 -e & * o 

[03] 02|C^ft— h->>^S±* (01 OZfi^ 

irj) ^&«fca^a>jEffiaaH-eab*. 

[04] 0 2OlV-lVfglZ?&oT^*:i§'&Ofc— h*>> 
[05] g 2 (7)V-V8l^o t^fcS^O t- bis><7 

[06] 02<7>vi-viSiz)^^r^fcii'&ot:— hv> 
^ort^os*<8^*^»r®0-efe^p 

[07] **W<Dfc— h->>^OteOHSS^ISSOS* 
«^*^-rBr®0T*fc^o 

1 ••■*Sf*U— tfX£ 7^81, 2 a, 2 b, 2c- 
«Wtl/- 9\ 3 a, 3 b 4 a, 4b-'J- 

50 K«. 5 6---»ffl* % 7 a, 7 b, 7 c, 
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7d--a§aJtt, 10a, lOb, 10 c, 10A-- 

#) % i 4---*n¥£sm cttsjy«) .is- 



P. 2 2 



41: 



2 2a 



.26,2 



8---m®P. 3 0---3Sfcti7kS&/B»SS. 3 0a---PS 
S3. 34, 36---KilP. 38---S7K91 (7L) . 40 

•••3£A*S§, 4 2 •••SSajTkSS. 4 4---S5AP. 46- 

•■5Sa3Ps 100"-S1(DI, 3 
0 0---}8ttR6itS. R2 a 



[01 1 




[03] [@4] 

10a 10a 



R2a-. 




38 
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(72) %H# (72)^BJ# _tf? S# 

R3M&m*i -10-19 20 »B*a«ifi*i -io-i9 7*$- 

F£— A(##) 5F036 AA01 BA10 BB01 BB41 B001 
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